where multiple cultures were done, as in cases no. 4, 5 and 6, this did not greatly assist in establishing a diagnosis. Overall, of 28 cultures taken, 14 were negative and only 9 of the remainder grew the shunt colonising strain.
Most cases of shunt colonisation are due to
Staphylococcus epiderrnidis. Using the ASET test, the titre of antibody to this organism can be shown to rise in a predictable manner with age in uninfected patients, and to rise to very high levels in those with colonised VA shunts (6). The antigenic complex used in the ASET is common to most species of coagulase-negative staphylococci, and this is shown by the reaction to Staphylococcus cap#is in case no. 4. The test can be used diagnostically but it can also be used as a screening test in the first six months after surgery (7). In our experience all cases of VA shunt colonisation are detectable serologically in this period, although it is possible that some may take longer to show seroconversion.
The CRP level is rarely raised in uncomplicated
Staphylococcus epidermidis VA shunt colonisation, and a high CRP level found long after surgery is often indicative of immune complex disease although this must be confirmed by demonstration of depressed C3c and C4 fractions. Anaemia, refractory to iron therapy, is almost always a feature of VA shunt colonisation (2, 6), even in the absence of shunt nephritis, and is a clinically useful finding.
Colonisation due to Staphylococcus epidermidis
can be diagnosed reliably in chronic cases using the ASET test and if this is done early, immune complex nephritis can be avoided (6).
genotyping method. Due to the ease of performance, PCR fingerprinting may become the method of choice for establishing clonal relationships among Staphylococcus aureus isolates.
Genetic analysis of microorganisms provides a means for determination of relationships between bacterial isolates (1) . In the case of Staphylococcus aureus, a frequently encountered nosocomial pathogen, molecular genetic methods have been used intensely to investigate the spread or persistence of a given strain (2) . In particular methicillin-resistant Staphylococcus aureus (MRSA) has been studied in detail (3) . It has been suggested that the MecA gene was introduced only once from its original source into Staphylococcus aureus (4). On the other hand, MecA is clearly present in a variety of different genetic backgrounds, strongly suggesting horizontal transfer of this gene between staphylococcal chromosomal lineages (5). From MRSA typing studies it is obvious that the method used to determine clonality (or not) is of major importance for the epidemiological conclusions drawn. For this reason several comparisons of methods for typing MRSA have been made (6-10).
In the present paper we compare the performance of four genotyping assays for determination of clonality in a French collection of 26 MRSA isolates selected because of differing pulsed-field gel electrophoresis (PFGE) macrorestriction patterns. The genetic interrelationships of these isolates had previously been determined by ribotyping and random amplified polymorphic D N A (RAPD) analysis. In the present study interrepeat polymerase chain reaction (PCR) assays were performed in addition and the results of all methods compared.
Materials and Methods. Twenty-six MRSA strains were used for the study. MRSA were identified as facultatively anaerobic gram-positive cocci producing coagulase and acetoin, but not [3-galactosidase. Resistance to methicillin was considered relevant when the inhibition zone for 5 gg oxacillin disks was < 20 mm (6). Strains were stored in brain heart infusion medium containing 10 % horse serum and 10 % glycerol. The procedures and results of ribotyping, PFGE and R A P D analysis have been described elsewhere (6, 7). Interrepeat PCR was performed as described previously for a set of Dutch MRSA strains (11). For PCR, primers homologous to enterobacterial repetitive intergenic consensus sequences ERIC1 and ERIC2 (12), primer BG2 and the MecA2 consensus primer were applied in four different assays. All amplicons were analysed by electrophoresis through 1-2 % agarose gels cast in 40 mM Tris acetate-2 mM EDTA buffer (pH 7.5) containing ethidium bromide. Gels were photographed using Polaroid Polapan films. On the basis of the different D N A band patterns, strains could be divided into various PCR fingerprint groups. Figure 1 : Example of the PCR fingerprints generated by the application of the repetitive motif primers ERIC1 (top panel) and ERIC2 (lower panel). The upper row gives the sample numbers (1-26) whereas below the respective panels the codes, as shown in Table 1 , are given. The lanes on the right contain molecular markers in basepairs. Figure 1 gives a representative example of the results obtained by interrepeat PCR. Prior to performing interrepeat PCR with all 26 strains, assay reproducibility was determined by testing 20 colonies each of strains 1, 5 and 10. For all coIonies of one strain, all PCR fingerprints were unequivocally identical (results not shown). As such, interrepeat PCR appears to be an experimentally reliable DNA typing assay.
The results obtained in the four interrepeat PCR assays, summarized in an overall type given a roman number, are presented in Table 1 , together with the previously published results of PFGE, ribotyping and RAPD analysis for the 26 French MRSA isolates (6, 7).
From Table 1 .several conclusions can be drawn.
Since the strains were selected on the basis of their differing PFGE patterns, it is obvious that this assay was the most discriminative. It should be emphasized, however, that using restriction enzymes other than SmaI for the same collection of strains, a lower degree of resolution may result. Ribotyping was clearly less discriminatory. Taken together with the fact that ribotyping is also technically more demanding, PFGE and both types of PCR, are to be preferred to ribotyping. Comparison of PFGE and PCR revealed that a single PCR assay did not achieve the same degree of resolution as PFGE. Whereas PFGE distinguished all isolates, PCR identified between 9 and 20 types per assay, its performance depending strongly on the choice of primer or primer combination. Performing PCR with different primers allows grouping of isolates, irrespective of strain origin or typing based on other tests. This was demonstrated by the fact that several strains which were identical in one or more of the PCR assays were not epidemiologically linked (results not shown). It thus appears that different genotypes of MRSA coexist (with geographically different frequencies). The difference between RAPD analysis and interrepeat PCR exists in the nature of the primers. Whereas RAPD analysis uses DNA oligonucleotides of arbitrary nucleotide order which average 6 to 10 nucleotides in length, interrepeat PCR employs longer oligonucleotides, the sequence of which is usually based on repetitive elements as found in prokaryotic genomes. On combination of PCR fingerprints, irrespective of the fact that individually RAPD analysis and interrepeat PCR displayed resolution lower than that of PFGE, all strains could be discriminated. By combining the RAPD overall score with the MecA2/BG2 PCR result, even strains no. 8 and 9 could be discriminated ( Table 1 ).
The discriminatory power of PCR can be modulated by altering the choice of primer and annealing temperatures. This is advantageous for typing purposes. On the other hand, PCR typing may vary because of differences in the thermal cyclers used or the DNA quality or concentration (14). These disadvantages are offset by the fact that PCR is technically less demanding than PFGE and has prospects of wider use in diagnostic microbiology. PCR fingerprinting may become the procedure of choice for typing MRSA, especially when the optimal primers (or combinations thereof) have been determined in preliminary experiments. Moreover, the possibility of directly including whole bacterial cells in PCR assays should enhance the importance of PCR fingerprinting in microbiology (13). A semi-automated commercial system (ID 32 E, bioM6rieux) for 24-hour identification of Enterobacteriaceae and other gram-negative fermentative and nonfermentative bacteria encountered in diagnostic microbiology was evaluated. Overall, the system correctly identified 506 (91.5 %) of the 553 strains tested, 94 (17.0 %) strains requiring additional tests for complete identification. Six (1.1%) strains were misidentified and 33 (6.0 %) strains were not identified. Eight (1.4 %) strains were not present in the database and were misidentified or not identified. The system is a suitable alternative to existing systems for the identification of Enterobacteriaceae and other gramnegative bacteria frequently encountered in clinical samples.
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